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1 

2 

3 AMENDMENTS TO THE CLAIMS 

4 This listing of claims will replace all prior versions, and listing, of claims in the 

5 application: 
6 



7 Listing of claims: 

8 

9 

10 1. (CURRENTLY AMENDED) A method of forming a semiconductor device 

1 ] comprising: 

12 a) forming a gate structure over a substrate being doped with a first conductivity type 

13 impurity; 

14 b) performing a doped depletion region implantation by implanting ions being the a 

1 5 second conductive type te into the substrate to form doped depletion regions; 

16 b e n e ath and s e parat e d from ooid aouroe/dmin r e gions; 

17 c) performing a S/D implantation k nptent by implanting ions having a the second 

18 conductivity type into the substrate to form S/B source and drain regions 

19 adjacent to said gat e structure : the doped depletion regions are beneath and 

20 separated from said source and drain regions; 

21 (1) said doped depletion regions have having an impurity concentration and 

22 thickness so that said doped depletion regions are depleted due to a built-in 

23 potential created between said doped depletion regions and said substrate. 
24 

25 2. (CURRENTLY AMENDED) Hie method of claim 1 wherein said d oped depletion 

26 region regions are not formed under said gate structure. 

27 3. (CURRENTLY AMENDED) The method of claim 1 which further includes said 

28 doped depletion regions have a having an i mpurity concentration so that the a built-in 
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1 junction potential between said doped depletion regions and said substrate forms 

2 depletion regions in the substrate between the oouro e /drain source and drain r egions and 

3 the doped depletion regions repea; 

4 said depletion regions have a net impurity concentration of the first conductivity 

5 type. 
6 

7 4. (CURRENTLY AMENDED) The method of claim 1 which further includes said 

8 doped depletion regions have a having an impurity concentration so that the a_ built-in 

9 junction potential between said doped depletion regions and said substrate forms 

1 0 depletion regions in the substrate between the gouroo/draia source and drain regions and 

11 the doped depletion region; said depletion regions have a net impurity concentration of 

1 2 the first conductivity type; 

1 3 said depletion regions have a net impurity concentration between 1E16 to 5E1 8 

14 atom/cc. 
15 

16 5. (CURRENTLY AMENDED) The method of claim 1 which further includes 

17 implanting ions of a the first impurity type into said substrate between said sourc e /drain 

1 8 snnira and H^ai^ regions and said doped depletion regions. 

19 6. (CURRENTLY AMENDED) The method of claim 1 which further includes 

20 performing an implant type selected from the group consisting of Halo implant, threshold 

2 1 voltage implant, and a field implant, that implant ions of a the first impurity type into 

22 said substrate at least between said source/drain source and drain r egions and said doped 

23 depletion regions. 

24 7. (CURRENTLY AMENDED) The method of claim 1 wherein the a region of said 

25 substrate between said source/drain regions and said doped depletion regions has a 

26 concentration of a the first conductivity t ype impurity between 1E16 to 1E1 8 atom/cc; 

27 a channel region in said substrate under said gate structure; said channel region has a 

28 concentration of a second type impurity between 1E16 to 1E18 atom/cc. 
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1 

2 8. (CURRENTLY AMENDED) The method of claim 1 wherein said doged_depletion 

3 regions are fully depleted. 

4 9. (CURRENTLY AMENDED) The method of claim 1 which further includes performing 

5 LDD implantation by implanting ions being a the second conductivity type into the 

6 substrate using the gate structure as a mask to form LDD regions. 

7 10. (CURRENTLY AMENDED) The method of claim 1 which further includes 

8 performing jlLDD implantation by implanting ions being a the second conductivity type 

9 into the substrate using the gate structure as a mask to form LDD regions; 

10 the LDD regions are formed before the doped depletion regions. 

11 11. (CURRENTLY AMENDED) The method of claim 1 which further includes 

1 2 performing a LDD implantation by implanting ions being a the second conductivity t ype 

13 into the substrate using the gate structure as a mask to form LDD regions; 

14 wherein the doped depletion regions are formed after the LDD regions. 

15 12. (CURRENTLY AMENDED) The method of claim 1 wherein said first e onduotiv e 

1 6 conductivity t ype is p-type and said substrate has a boron concentration between 1 El 7 

17 to lEl9atom/cc. 

18 13. (CURRENTLY AMENDED) The method of claim 1 wherein said first o e nduetive 

19 conductivity type is n-type and said substrate-440 has a an As or P concentration 

20 between IE 17 to IE 19 atom/cc. 

21 14. (CURRENTLY AMENDED) The method of claim 1 wherein said first conductive? 

22 type substrate is comprised of Si or SiOe or strained St, or relaxed SiGe or strained Ge. 

23 15. (ORIGINAL) The method of claim 1 wherein said gate structure has a channel width 

24 between 0.04 and 0.5 \xm. 
25 

26 1 6. (CURRENTLY AMENDED) The method of claim 1 wh e rein which farther includes 

27 performing a LDD implantatio n hy 1 ' m planting ions being the second conductivity type 

28 into the substrate using the gate structure as a mask to form LDD regions; 
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1 the LDD implantation is performed by implanting As ions at a dose between 5E 1 4 and 

2 1E16 atoms /cm 2 , at an energy between IkeV and 10 keV. 

3 17. (CURRENTLY AMENDED) The method of claim 1 wherein which further includes 

4 performing a LDD implantation bv implanting ions being the second conductivity type 

5 into the substrate usinp the gate structure as a mask to form LDD regions: 

6 the LDD implantation is performed by implanting Boron ions at a dose between 1 El 4 

7 and 5E1 5 atoms /cm 2 , at an energy between 1 keV and 10 keV* 
8 

9 18. (CURRENTLY AMENDED) The method of claim 1 wherein the doped depletion 

1 0 region implantation is performed by implanting As or P ions at a dees dose between 

11 5E12and 5E1 3 atom$/cm2, at an energy between 1 00 keV and 500 keV; said doped 

12 depletion region has having a minimum depth below the oubotrote a surface of said 

13 substrate between 0.09 and 0.7 fim. 

14 19. (CURRENTLY AMENDED) The method of claim 1 wherein the doped depletion 

15 region implantation is performed by implanting boron ions at a dees dose between 5E1 1 

16 and 5E13 atoms/cm2, at an energy between 50 keV and 200 keV; said doped depletion 

1 7 region has having a minimum depth below the substrate a surface of the substrate 

18 between 0.09 and 0.7 ymu 

1 9 20. (CURRENTLY AMENDED) The method of claim 1 wherein the S/D implantation 

20 implant is performed by implanting arsenic (As) or phosphorus (P) ions at a dose 

21 between 5E1 4 to 1 E16 atoms/cm2, at an energy between 50 keV and 80 keV; said 

22 Source/drain source and drain r egions haw having a depth below th e s ubstra te asurface 

23 of said substrate of between 0.04 and 0.5 |jun. 

24 21. (CURRENTLY AMENDED) The method of claim 1 wherein said second 

25 conductivity type is p-type; and said S/D implant is performed by implanting boron ions 

26 at a dose between 5E14 to 1E16 atoms/cm 2 , at an energy between 50keV and 80keV; said 

27 source/drain source and drain r egions have a depth below the substrate asurface of said 

28 substrate of between 0.04 and 0.5 ^m. 
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1 22. (CURRENTLY AMENDED) The method of claim 1 which further includes said gate 

2 structure having sidcwalls: and forming one or more spacers on the side walls of said gate 

3 structure. 
4 

5 

23. (CURRENTLY AMENDED) A method of forming a semiconductor device comprising: 

a) forming a gate structure over on a^substrate being doped with a first conductivity type 

impurity; 

b) performing a doped depletion region implantation by implanting ions being the g second 

conductiv e conductivity t ype to the substrate to form doped depletion regions beneath 
and separated from said source/drain regions; 

(1) said doped depletion regions have an impurity concentration and thickness so that 
said doped depletion regions are depleted due to a built-in potential created 
between said doped depletion regions and said substrate; 

(2) s aid doped d e pl e tion regions hav e a impurity oonoontration so that th e built in 
junction potential betw ee n said doped depletion regions and said oubotrnt e formo 
depl e tion r e gions in th e s ubotrato b e tw ee n th e sourc e /drain rogiono and th e doped 
depletion region; oaid depletion rogiona hav e a n e t impurity oonoontration of the 
first conductivity typ e ; said depletion regiono hav e a net impurity oonoontration 
b e tw ee n 1E16 to 1E1 8 atom/oo; 

c) performing a S/D implantation m ekmt by implanting ions having a being the second 

conductivity type into the substrate to form M> ggurce and drain r egions adjacent to 
said gate structure : 

(1) said substrate between said sourc e /drain source and drain r egions and said doped 
depletion regions has a concentration of a first type impurity between 1 El 6 to 
1E18 atom/cc[.] ; 

said doped de pletion regions have an immiritv concentration so that the built-in 
potential between said doped depletion regions and said substrate forms depletion 
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regions in the substrate between the source »nd Artf n r egions and t he doped 
depletion region: said depletion regions have a net impu rity concentration of the 
first conductivity type: said depletion regions have a net impurity concentration 
between 1E16 to 1E18 atom/cc. 

24. (CURRENTLY AMENDED) The method of claim 23 wherein said doped depletion regions 
r egi on axe not formed under said gate structure. 

25. (CURRENTLY AMENDED) The method of claim 23 wherein the a region of said substrate 
between said source/drain regions and said doped depletion regions has a concentration of e 
said first conductivity t ype impurity between 1E16 to 1E18 atom/cc; 

a channel region in said substrate under said gate structure; said channel region has a 
concentration of a second conductivity t ype impurity between 1E16 to 1E18 atom/cc. 

26. (CURRENTLY AMENDED)* The method of claim 23 which further include s: said gate 
structure has sidewalls: forming one or more spacers on the sidewalls of said gate structure. 

27. (CURRENTLY AMENDED) The method of claim 23 which further include s: said gate 
structure has sidewalls: forming two or more spacers on the sidewalls of said gate structure 
prior to the doped depletion region implantation. 

CLAIMS 28 TO 35 (CANCELED) 

36. (NEW) The method of claim 1 which further includes said gate structure has sidewalls; 
forming one or more spacers on the sidewalls of said gate structure. 

37. (NEW) The method of claim 1 which further includes said gate structure has sidewalls; 
forming two or more spacers on the sidewalls of said gate structure prior to the doped depletion 
region implantation. 



38. (New) A method of forming a semiconductor device comprising: 
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forming a gate structure over a substrate being doped with a first conductivity type 
impurity; 

performing a doped depletion region implantation by, using said gate structure as an implant 
mask and implanting ions being of a second conductive type into the 
substrate to form doped depletion regions; 

performing a S/D implantation by implanting ions of the second conductivity type into the 
substrate to form source and drain regions adjacent to said gate; 

the doped depletion regions are beneath and separated from said source and drain regions; 

said doped depletion regions have an impurity concentration and 
thickness so that said doped depletion regions are depleted due to a built- 
in potential created between said doped depletion regions and said 
substrate. 

39. (New) The method of claim 38 which further includes said doped depletion regions 
having an impurity concentration so that a built-in junction potential between said doped 
depletion regions and said substrate forms depletion regions in the substrate between the 
source and drain regions and the doped depletion regions; 

said depletion regions have a net impurity concentration of the first conductivity type. 

40. (New) The method of claim 38 wherein said doped depletion regions are fully depleted. 



PAGE 11/22 * RCVD AT 7/16/2005 12:57:41 PM [Eastern Daylight Time] * SVR;USPTO-EFXRF-5/24 * DraS:2738300^ CSID:2672000730 1 DURATION (mnws):0542 



